We report silicon electro-optic modulators based on p-i-n diodes integrated microdisk and microring resonators. Our experiments demonstrate a 380-MHz 20-micron-size microdisk modulator and a 1-GHz 50-micron-size microring modulator, using ±1 V driving voltages.
telecommunication-relevant GHz bandwidth [1] . Although the principle of light intensity modulation through free carrier dispersion induced resonance wavelength shifts has been well recognized, the detailed bandwidth-limiting effects of such p-i-n diodes integrated microresonator-based modulators have yet been thoroughly addressed. Here we study p-i-n diodes integrated silicon microdisk and microring electro-optic modulators in order to distinguish the bandwidth limitations imposed by free carrier transitions and resonance linewidths. In contrast, the microring mode (λ off -λ on ) reduces considerably slower than the microdisk modes, implying fast carrier transitions in the microring. We attribute this partially to the relatively narrow p-i-n diode intrinsic region, and to the relatively less carriers laterally diffused outside the long p-i-n diode arc regions. Thus, although the microring has a Q smaller than that of the microdisk mode A, the microring still exhibits a higher bandwidth of ~1 GHz (Fig. 2(d) ). Our on-going work focus on enhancing the microdisk modulator bandwidths by using only one coupled waveguide and surrounding the rest of the microdisk rim with p-i-n diodes for less carriers lateral diffusion, and reducing the microdisk size for a potentially narrower intrinsic region.
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